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An interior clamping device for tubular poles 
which includes a driver (20) disposed in one 
tubular member (16) with a tapered end portion 
projecting outwardly from the tubular member 
(16). An expandable sleeve (34) is disposed in a 
second tubular member (18). Locking means (44) 
removably secure the driver (20) to the sleeve by 
a fastener (30) so that when the driver (20) is 
rotated in one direction the expandable sleeve 
(34) is moved radially outwardly against the inner 
surface of the tube (18) to lock the tubes 
together. 
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© An interior clamping device for tubular poles 
which includes a driver (20) disposed in one tubular 
member (16) with a tapered end portion projecting 
outwardly from the tubular member (16). An expand- 
able sleeve (34) is disposed in a second tubular 
member (18). Locking means (44) removably secure 
the driver (20) to the sleeve by a fastener (30) so 
that when the driver (20) is rotated in one direction 
the expandable sleeve (34) is moved radially out- 
wardly against the inner surface of the tube (18) to 
lock the tubes together. 
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An Interior Clamping Device For Tubular Poles 



BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 

The present invention relates to devices for 
clamping tubular members together and particu- 
larly, to interior clamps for locking the extended 
sections of telescoping extension poles in place. 



DESCRIPTION OF THE PRIOR ART 

Extension poles are used in a number of fields, 
for example, in connection with washing windows, 
where the reach of the operator needs to be ex- 
tended in a safe manner. Window washers employ 
squeegees and other cleaning utensils to clean 
windows precisely, sometimes at considerable 
heights, and occasionally need to use extension 
poles of varying lengths to extend their reach with- 
out changing the operator's position. For that pur- 
pose window washers have used telescopic exten- 
sion poles, which are a series of concentric tubes 
of increasing diameter stored within each other so 
that as additional length is needed, a tube with a 
smaller inner diameter is pulled out and extended 
to the desired length. 

Various devices have been used to lock the 
sections of the extension pole at their desired posi- 
tions. One clamping method which has been used 
to join the sections of the extended pole is a cone 
clamp. This device can be used to obtain a solid, 
securely locked telescopic joint. It includes a 
sleeve with longitudinally projecting ridges and ra- 
dial threads which is permanently mounted on the 
exterior of a larger diameter pole; the inner pole is 
extended out and a cone is tightened over the 
sleeve. Internal threads on the cone engage with 
matching threads on the sleeve and as they are 
screwed together, the clamp tightens on the pole 
and holds the joint in place. Although it provides a 
secure locking mechanism, this form of clamp re- 
quires projections which are permanently anchored 
to the tube and a conical attachment along the 
exterior surface of the tubes at their joint. As the 
extension pole is pulled through the user's hand 
during use, these projections at the joint can irritate 
the hand. 

To avoid such irritation, many window washers 
and other persons prefer to use extension poles 
with an interior clamping device because it allows 
the poles to have a smooth surface on the exterior 
joint during use, as well as when it is in a telescop- 



ed or collapsed position. Various types of internal 
clamps, with ail the parts located on the interior of 
the poles, have been developed. In one type, a 
projecting cylindrical plug with eccentric stops is 

s mounted in the end of one tube. Slotted rings 
having indentations to match the stops are fastened 
onto the plug. When the tube is rotated the rings 
move slightly off-center and jam against the interior 
of the other tube. In another variation, the projec- 

io ting plug has an eccentric indentation with a stop 
and a slightly oval ring of uneven width to fit over 
the eccentric section; rotation of the pole causes 
the oval ring to move off-center and fill the space 
in the pole. Another version of inner clamp utilizes 

75 an oval-shaped plug placed inside a circular plug in 
the pole; as the pole is rotated, one plug distorts 
the other and puts pressure against the inner wall 
of the tube. While ail these centric-type clamps do 
create a smooth exterior surface of the poles, there 

20 are various disadvantages to their use. Generally, 
the eccentric plugs cannot be rotated through more 
than one rotation of the pole, which thus limits the 
amount of pressure which can be applied and the 
control the user has over the locking joint. Since 

25 many of these clamps do not provide a tight lock to 
start with, the eccentric member can usually be 
dislodged quite easily during the use of the pole as 
it is subjected to various motions by the window 
washer and the poles can unintentionally be 

30 knocked loose. In addition, the parts of the eccen- 
tric clamps inside the telescoping poles have a 
tendency to break easily and they are then difficult 
to retrieve for repair. 

Accordingly, there has been a need, particu- 

35 larly for window washers and others who operate 
tools which require an extended reach, to have a 
telescoping extension pole which can be easily 
operated to provide a secure controlled lock be- 
tween the axial extensions of the poles, but yet will 

40 also provide a clean, smooth outer surface for 
engagement with the hands when pulling the pole 
through the user's hand or when releasing it for a 
new extension. The present invention provides an 
interior clamping device which overcomes the 

45 problems with the prior art telescoping extension 
poles. An additional advantage of this invention is 
that it can be used in other applications where 
tubular members need to be put together tem- 
porarily but securely and where it is desirable to 

so have a smooth exterior surface on the poles, such 
as the tubular frames used in show displays, or in 
assembling tripods or in anchoring the squeegee to 
the extension pole itself. Thus the present invention 
provides a unique solution to the problems of the 
prior art of telescopic extension poles and is an 
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invention which can be used advantageously with 
other applications. 

SUMMARY OF THE INVENTION 

The present invention is an interior clamping 
device for securing round tubular members to- 
gether so that they will have a smooth exterior 
surface at their joint. This clamping device has a 
driver disposed in one of the tubular members 
which has a tapered portion at its outer end. The 
driver fits into a matching recess irr an expandable 
sleeve disposed inside a second tubular member. 
A locking member is disposed proximate the ex- 
pandable sleeve and is secured to the driver by 
fastening means whereby when the driver is rotat- 
ed the expandable sleeve is moved radially out- 
wardly to lock against the inner surface of the tube 
surrounding it. 



OBJECTS OF THE INVENTION 

It is therefore an important object of the 
present invention to provide an interior clamping 
device for securing round tubular members, and 
particularly telescopic extension pole members, to- 
gether so that they have a smooth outer surface. 

It is a further object of the present invention to 
provide an interior clamping device which allows 
gradual and controlled activation of the locking 
mechanism and which can be tightened in only one 
direction. 

It is still another object of the invention to 
provide a design for an interior clamping device 
which allows the various parts to be made from a 
variety of materials and manufacturing methods. 



DESCRIPTION OF THE DRAWINGS 

FIG. 1 Is a perspective view of an extension 
pole employing the interior clamping device of this 
invention. 

FIG. 1A is a front elevational view of the 
interior clamping device with the pole walls shown 
in cross-section and broken away. 

FIG. 2 is an exploded side elevational view 
of one embodiment of the clamping device of this 
invention. 

FIG. 3 is a plan view of the locking member 
of this embodiment taken along line 3-3 of FIG. 2. 

FIG. 4 is a plan view of the expandable 
sleeve of this embodiment taken along line 4-4 of 
FIG. 2. 

FIG. 5 is a cross-sectional view of the sleeve 
taken along line 5-5 of FIG. 4. 



FIG. 6 is an exploded side elevational view 
of another embodiment of this invention, shown 
partially in cross-section. 

FIG. 7 is a plan view of the sleeve of this 
5 embodiment taken along line 7-7 of FIG. 6. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

TO 

The present invention is an interior clamping 
device 10 for internally securing round tubular 
members together. This interior clamping device is 
particularly useful with a telescopic extension pole 

75 12 upon which a squeegee 14 or other implement 
can be mounted to extend the reach of the window 
cleaner or other operator. Telescopic extension 
poles have a series of concentric sections which 
are stored one inside another until needed and 

20 then can be slid apart and secured at their joints to 
extend the reach of the pole. In FIG. 1A, an inner 
tube 16 is shown in a slidable relationship with an 
outer tube 18. 

The interior clamping device 10 includes a 

25 driver 20 which is adapted to be disposed in one of 
said tubular members 16, which in this illustration 
is the tube with a smaller inner diameter. The 
upper (or inner) portion 22 which is mounted inside 
the tubular member has a generally cylindrical ex- 

30 terior surface and is sized to fit tightly within the 
interior of the inner pole. The driver also has a 
tapered portion 24 proximate one of its ends. This 
tapered portion, which is preferably frustoconical, 
projects outwardly from the tubular member in 

35 which the driver is mounted. The driver may also 
have an annular flange 26 between the upper por- 
tion 22 of the driver and its tapered portion 24. This 
flange acts as a stop to restrain the driver from 
slipping out of reach into the tube and also to align 

40 it a preferred distance from the other elements of 
the invention. 

A fastener 30 projects through the expandable 
sleeve 34 (described hereafter) and is connected to 
the driver 20. The fastening member, a portion of 

45 which has external threads 54, can be an integral 
part of the driver or it can be a separate fastener. 
The threaded portion of the fastening member can 
project away from the driver or it can be received 
by and secured to said driver. In a preferred em- 

so bodiment the driver 20 has a longitudinal bore 28 
or passageway for supporting a fastener 30 dis- 
posed therethrough. The bore 28 will be shaped to 
accommodate the fastener; where the fastener is a 
bolt the bore can be widened at its outer end to 

55 create a stepped opening 32 which anchors the 
head 56 of the bolt in a recess and allows the use 
of a bolt having a standard head and length. In this 
embodiment, a nut 52 or other threaded secure- 
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ment member could alternatively be placed in 
opening 32 to capture the threaded end of the bolt 
58 in the bore 28 of the driver. 

An expandable sleeve 34, or clamping mem- 
ber, is disposed inside the second tubular member 
18, which, as shown in FIG. 1A is a tube with a 
larger inner diameter than the first tube 16. In one 
embodiment of the invention the sleeve 34 is sub- 
stantially hollow with a generally cylindrical external 
surface 35 which, in a non-tightened state, fric- 
tionally engages the interior surface of the tubular 
member. This expandable sleeve has a recess 36 
for engaging the tapered portion 24 of the driver. 
The recess 36 has an internally tapered surface 
which is preferably frustoconical and in the pre- 
ferred embodiment the interior cavity of the sleeve 
has frustoconical openings on each end thereof, 
which are separated by a cylindrical portion 38 of 
the sleeve wall having a smaller inner diameter. 

In this embodiment of the invention the ex- 
pandable sleeve 34 has a longitudinal slot 40 which 
can extend the entire length of the sleeve. The slot 
widens and the sleeve expands as the driver 20 is 
moved toward the interior of the sleeve. The slot 
also acts to capture a stop 42 on the locking 
member 44 described below. 

The expandable sleeve 34 preferably has a 
number of regularly spaced longitudinal grooves 46 
located on its interior surface. The depth and num- 
ber of these grooves allow the tension of the sleeve 
on the driver and on the interior surface of the 
tubular member to be preadjusted to avoid over- 
tightening the clamp. The need for the grooves 
varies with the rigidity of the material from which 
the parts of the clamping device are made. Where 
flexible rubber parts are used, no grooves may be 
necessary. For a relatively rigid plastic sleeve, it is 
desirable to use a number of grooves spaced at 
regular intervals on the interior of the sleeve; they 
should be fairly deep relative to the thickness of 
the sleeve wall measured at its thickest point 

Locking means are disposed proximate the ex- 
pandable sleeve 34 to removably secure the driver 
20 in the sleeve 34. In one embodiment of the 
invention, a locking member 44 is disposed in the 
expandable sleeve and is removably connected by 
fastening means to the driver. This locking member 
44, or hub, will preferably have a tapered, or 
frustoconical portion 48 which will engage with the 
surface of a complementarily tapered or frustocon- 
ical cavity 36 in the expandable sleeve. The locking 
member has retaining means for limiting, its move- 
ment in the expandable sleeve. The retaining 
means includes a stop 42, such as a radial flange 
or pin, mounted on the locking member 44 so that 
it engages the longitudinal slot 40 in the expand- 
able sleeve 34. In the preferred embodiment the 
flange extends longitudinally to fit securely within 



the longitudinal slot of the sleeve. If desired, a 
second stop (not shown), such as a pin, may also 
be mounted on the locking member, which would 
fit into a second, shorter, longitudinal slot in the 
5 sleeve. 

Fastening means connect the locking member 
to the driver. Preferably, the locking member 44 
has a longitudinal bore 50 for receiving a fastening 
member 30 secured to the driver 20. The fastening 

10 member is anchored proximate the end of the 
locking member by securement means. Secure- 
ment means removably secures the fastening 
member to the locking member and to the driver. 
Where the fastener is a bolt with a threaded end 

75 portion, securement of the bolt can be accom- 
plished by the placement of a securement mem- 
ber, such as an embedded nut 52, ring or other 
internally threaded member placed on the farthest 
end of the locking member proximate the opening 

20 of the bore on the threaded end of the fastening 
member. Alternatively, a portion of the bore may 
have internal threads to match the external threads 
of the fastening member. 

As mentioned, fastening means, secured to the 

25 driver 20, are connected to the locking member 44. 
The fastening means comprises a fastening mem- 
ber 30 projecting through the expandable sleeve 34 
and connected to the driver 20. It preferably has 
external threads 54 on one end. The fastener is 

30 disposed longitudinally through the recess 36 in 
the sleeve and is secured on one end to the driver 
20 and on its other end by securement means 
disposed in the opposite end portion of the sleeve. 
In the preferred embodiment, the fastening mem- 

35 ber is a bolt 30 which is disposed in the bore 28 in 
the driver 20; this bore has a diameter sufficient to 
allow sliding motion of the bolt through the driver. 
The head 56 of the bolt may be secured to the 
inner portion of the driver, such as in a stepped 

40 recess 32 in the driver which is shaped to hold the 
head. The end portion 58 of the bolt 30 projects 
outwardly from the driver 20, having threads 54 on 
a portion of its external surface to engage com- 
plementary internal threads in the bore 50 of the 

45 locking member 44 or of an embedded nut 52 or 
other retaining member placed at the end of the 
bore to receive the fastener. 

It can be seen that the orientation of the bolt 
could also be reversed: a hex nut 52 could be 

so placed in the recess 32 to receive the threaded 
end 58 of the bolt and the head 56 of the bolt 
could be placed in the recess of locking member 
44. 

Thus, the bolt 30, or other fastener, secures 
55 the driver 20 to the locking member 44 which is 
disposed in the expandable sleeve 34 and held in 
place in the sleeve by retaining means 42. When 
the sections of the telescopic pole 12 are in a 
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collapsed state the expandable sleeve 34 is fric- 
tionally engaged to the interior surface of its tube 
18 and the bolt 30 is relatively slightly engaged 
with the locking member 44 or the nut placed 
therein. A section 16 may be slid out when desired 
and the fastening member will secure the parts of 
the clamp, and accordingly, the tubes together. As 
soon as the tube is rotated in the proper direction, 
the driver will rotate and the threaded end of the 
bolt will be threaded inwardly into the locking 
member where it will be tightly secured by a 
threaded element The tapered portion 24 of the 
driver 20 will be moved inwardly against the ta- 
pered internal surface 36 of the sleeve 34, causing 
the sleeve to move radially outwardly to grip the 
interior surface of the tubular member 18, until the 
sleeve has expanded to create a tight wedge. 
Since the fastener firmly connects the driver and 
locking member secured in the expandable sleeve 
of the clamping device together, and the sleeve, 
when expanded, tightly and uniformly wedges itself 
against the inside of the tubular pole, both poles 
can be locked so tightly together that they cannot 
inadvertently or gradually become released unless 
deliberately untightened. 

In this embodiment it is also desirable for the 
driver 20 and/or the locking member 44 to have a 
narrow cylindrical spacer 27 or 47 at the end of the 
frustoconical portion. Such spacer(s) fit into the 
inner cylindrical recess 38 in the expandable 
sleeve and operate to restrict excess inner move- 
ment by either the driver or the locking member 
into the sleeve, thereby avoiding overtightening and 
damage to the pole or clamp. 

In another embodiment of the invention shown 
in FIGS. 6 and 7, the expandable sleeve 34 has a 
recess 36 to receive the tapered portion 24 of the 
driver 20. The expandable sleeve also has a por- 
tion with a longitudinal bore 60 to support the 
fastening member 30. In this embodiment, a tube 
engaging or locking member 62 is disposed, on the 
end of the sleeve to hold the sleeve inside the 
tubular member. The tube engaging member may 
have internal threads to receive the external 
threads 54 disposed on the fastening member, or 
the bore in the expandable sleeve may be inter- 
nally threaded to do so, as shown in FIG. 6. The 
interior surface of the recess in the expandable 
sleeve may be tapered to match the surface of the 
driver. The exterior surface 35 of the sleeve is 
generally cylindrical; a portion of its inner end 37 is 
stepped for receiving the tube engaging member 
thereon. The sleeve may also have longitudinal 
interior grooves 46. 

In this embodiment the tube engaging member 
62 has a cylindrical exterior surface and an inner 
surface to fit onto the projecting portion of the 
sleeve 34. The tube engaging member has an axis 



of rotation which is eccentric to the axis of rotation 
of the expandable sleeve so that a slight turn of the 
tubular members will cause the tube engaging 
member to engage the inner wall of the tube and 

5 continued rotation of the tubular sections in one 
direction will cause the sleeve to expand and lock 
the poles together as described above for the other 
embodiment of the invention. 

The parts of this invention can be made from a 

io variety of materials, but a rigid plastic is preferred 
for the driver, the sleeve and the hub. Although 
special fasteners can be used, a stock brass bolt 
and hex nut are preferred. The sizes of the parts 
can vary to conform to the inner diameters of the 

75 tubular members which will be joined. Although the 
interior clamping device 10 of this invention is used 
particularly advantageously with the sections of 
telescopic extension poles, it can be used with 
other applications as well, for example, the squee- 

20 gee or tool could be locked in place on the end of 
the extension pole with this interior clamping de- 
vice; tubular framing for displays, etc., as well as 
the legs of tripods, could be joined with an interior 
clamp of this design. 

25 Thus, the interior clamp of this invention is 

versatile, the design of its parts makes their manu- 
facture relatively inexpensive and the clamp is 
adaptable for a variety of sizes. The clamp is 
simple to assemble and mount in the sections of 

30 extension poles. When the clamp is to be used, it 
can be easily activated in the field by turning the 
poie until it gradually locks tightly in place in a 
controlled manner. Since the interior clamp of this 
invention has no parts that are outside the tubular 

35 members of the extension pole, the exterior surface 
of the pole is smooth throughout its entire length, 
thus preventing unnecessary irritation of the user's 
hand. Moreover, the entire pole remains tightly 
locked in place throughout all the movement of the 

40 user's tool, since the lock cannot be released by a 
simple twist or knock but requires a controlled 
gradual turn of the pole in an unlocking direction. 
At that point the tubular members are released and 
collapse to the new position desired. 

45 Thus, the interior clamp of this invention pro- 
vides a stable lock for telescopic extension poles 
and any other tubular members which need to be 
temporarily joined axially, and one which can be 
easily manufactured and used, and also prevents 

50 irritation of the user's hand, thereby contributing to 
the efficiency and safety of a window cleaner. 
Additionally, the design of this invention prevents 
inadvertent unlocking of the wedging force and also 
makes it less likely that the parts will break and fail 

55 inside the tube. 

It will be seen that the above-described interior 
clamping device will achieve all the advantages 
and objects attributed to it, and while it has been 
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described in detail, it is not to be limited to such 
details except as may be necessitated by the ap- 
pended claims. 

Claims 

1. An interior clamping device for securing 
round tubular members together comprising a driv- 
er adapted to be disposed in one of said tubular 
members, said driver having a tapered portion pro- 
jecting outwardly therefrom; an expandable sleeve 
adapted to be disposed inside said second tubular 
member, said sleeve having a recess for engaging 
the tapered portion of said driver; and locking 
means removably securing said driver in said 
sleeve, whereby relative rotation between said driv- 
er and said expandable sleeve in one direction 
causes said expandable sleeve to move radially 
outwardly to grip the surface surrounding said 
sleeve. 

2. An interior clamping device according to 
claim 1 , wherein a fastening member connected to 
said driver projects through said expandable 
sleeve. 

3. An interior clamping device according to 
claim 2 or 3, wherein the securement means are 
adapted removably to secure said fastening mem- 
ber to said locking means and to said driver. 

4. An interior clamping device according to 
claim 2 or 3, wherein said locking means com- 
prises a locking member disposed in said expand- 
able sleeve and removably connected to said driv- 
er. 

5. An interior clamping device according to 
claim 4, wherein said locking member has a lon- 
gitudinal bore at least a portion of which has inter- 
nal threads to receive fastening member external 
threads. 

6. An interior clamping device according to 
claim 4 or 5, wherein said expandable sleeve has a 
longitudinal slot. 

7. An interior clamping device according to 
ciaim 4, 5 or 6, further comprising retaining means 
for limiting rotational movement of said locking 
member in said expandable sleeve. 

8. An interior clamping device according to 
claims 6 and 7, wherein said retaining means com- 
prises a stop mounted on said locking member, 
said stop engaging a longitudinal slot in said ex- 
pandable sleeve. 

9. An interior clamping device according to 
ciaim 2 or any one of claims 3 to 8, when appen- 
dant thereto, wherein said driver has a longitudinal 
bore and the fastening member is inserted through 
said bore. 



10. An interior clamping device according to 
any preceding ciaim, wherein said expandable 
sleeve has on its interior surface a plurality of 
longitudinal grooves. 

5 11. An interior clamping device according to 

claim 2, further comprising securement means for 
said fastening member, a portion of said fastening 
member having external threads and said secure- 
ment means comprising an internally threaded se- 

io curement member to receive said fastening mem- 
ber. 

12. An interior clamping device according to 
any preceding claim, wherein said sleeve is a sub- 
stantially hollow expandable sleeve having an ex- 

15 ternal surface frictionaily engageable with the inte- 
rior surface of said second tubular member and 
has a tapered internal surface for engagement with 
said driver; the locking means comprises a locking 
member disposed in said expandable sleeve and 

20 having a longitudinal bore therethrough to receive a 
or the fastening member; retaining means limiting 
rotational movement of said locking member in 
said sleeve whereby relative rotation between said 
driver and said expandable sleeve in one direction 

25 will cause inward engagement of the tapered por- 
tion of said driver with the tapered portion of said 
sleeve and said expandable sleeve to be moved 
radially outwardly to wedge against the inner sur- 
face of a tubular member to cause said tubular 

30 members to be locked in axial alignment. 

13. An interior clamping device according to 
claim 12. wherein the interior cavity of said expand- 
able sleeve has frustoconical portions on each end 
thereof. 

35 14. An interior clamping device according to 

claim 13, wherein said locking member has a 
frustoconical portion for engagement with the inter- 
nal surface of said expandable sleeve. 

15. An interior clamping device according to 

40 claim 12, 13 or 14, wherein said driver has a 
frustoconical portion for engagement with the inter- 
nal surface of said expandable sleeve and at least 
one of said driver or said locking member has a 
cylindrical spacer at its end. 

45 16. An interior clamping device according to 
any preceding claim, wherein said fastening means 
comprises a bolt secured in a longitudinal bore 
through said driver. 

17. An interior clamping device according to 

so claim 2, wherein a portion of said expandable 
sleeve has a longitudinal bore and at least a portion 
of said bore has internal threads to receive external 
threads disposed on said fastening member. 
. 18. An interior clamping device according to 

55 claim 2, wherein a portion of said expandable 
sleeve has a longitudinal bore to support said fas- 
tening member and a tube engaging member is 
disposed on the end of said sleeve. 
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19. An interior clamping device according to 
claim 18, wherein said tube engaging member has 
internal threads to receive external threads dis- 
posed on a portion of said fastening member. 

20. An interior clamping device according to 
claim 18 or 19, wherein the tube engaging member 
is adapted to secure said expandable sleeve in the 
interior of said second tubular member. 

21. An interior clamping device according to 
claim 18, 19 or 20, wherein said tube engaging 
member has a cylindrical exterior surface and an 
axis of rotation which is eccentric to the axis of 
rotation of said expandable sleeve. 

22. An interior clamping device according to 
claim 17, 18, 19, 20 or 21, wherein the interior of 
said sleeve has a plurality of longitudinal slots, and 
the fastening member is secured at one end in one 
end of said sleeve to said driver and at its other 
end by securement means disposed at the op- 
posite end portion of said sleeve whereby the 
relative rotation between said driver and said 
sleeve in one direction causes the tapered portion 
of said driver to engage the interior surface of said 
sleeve and causes said sleeve to move radially 
outwardly to wedge against the inner surface of 
said other tubular member, causing said tubular 
members to be locked in axial alignment. 

23. An interior clamping device adaptable for 
mounting in the interior of cylindrical tubular mem- 
bers or the like to secure said tubular members 
together, said clamping device comprising a driver 
having a cylindrical portion mounted inside one of 
said tubular members and a lower frustoconical 
portion projecting outwardly therefrom, said driver 
having a longitudinal bore for supporting a fastener 
disposed therethrough, a locking member having a 
frustoconical portion with a stop mounted thereon 
and a longitudinal bore therethrough, a bolt dis- 
posed in the bore of said driver and in the bore of 
said locking member, one end of said bolt having a 
threaded portion and the other end having a head 
for mounting at the end of one of the bores, a 
substantially hollow expandable sleeve having a 
generally cylindrical external surface in frictional 
contract with the interior surface of said other tubu- 
lar member and an interior cavity having frustocon- 
ical portions for engagement with said driver and 
said locking member, said sleeve having a longitu- 
dinal slot proximate the stop on said locking mem- 
ber to restrain it from movement in said sleeve and 
a plurality of internally disposed longitudinal 
grooves, and securement member to secure the 
threaded end of said bolt in the end portion of the 
other bore whereby relative rotation between the 
driver and said sleeve and locking member in one 
direction causes said sleeve to expand radially 
outwardly to wedge against the interior of the tubu- 



lar member in which it is disposed to lock said 
tubular members in axial alignment. 
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